Introduction: Network resource management is a strategic topic in developing distributed multimedia systems. Investigation of such network issues needs new traffic paradigms capable of capturing the nature of multimedia streams. The main difficulties in defining a multimedia arrival process are related to "intermedia synchronization", that is, "how to model the time relationships among the single streams in the multimedia data flow". Due to synchronization, in fact, the behaviour of each monomedia source depends on that of the other sources and therefore the crosscorrelation functions of the monomedia arrival processes have to be taken into account [1] . In this paper a multimedia source is modeled as the superposition of heterogeneous correlated arrival processes, each of which models one monomedia source as an Interrupted Bernoulli Process (IBP) where the transition probabilities are functions of the states of the other monomedia sources. The transition probability matrices and the correlation function derived in this paper for the multimedia source allow designers to evaluate the performance of several network scenarios by using well known analytical methods [2] [3] [4] [5] .
The multimedia source model: Without any loss of generality, we will consider a multimedia source consisting of two monomedia sources each of which is modeled by an IBP process with two states: OFF (state 0) and ON (state 1). In each slot, the process changes its state from OFF to ON with a probability of α and from ON to OFF with a probability of β . During the ON state, one cell arrives per slot with a probability of B while during the OFF state no cells arrive. To model the extent to which one monomedia source affects the other, we define the transition probabilities of the second as functions of the state of the first. As an example, if we call X n ( ) and Y n ( ) the monomedia arrival processes, and S n X ( ) and S n Y ( ) their states, the transition probabilities of X n ( ) can be defined according to the state of Y n ( ) as follows: For the multimedia source, the probability p ij of transition from the state Therefore, the state transition matrix for the multimedia source is:
The steady-state probabilities of the multimedia source are the solution of the system Although we know how to calculate the m-step transition probabilities, it is useful to calculate the probability that the process W(n) executes m steps through the predefined state path,
For this reason, let us decompose the matrix Q as follows: 
Correlation Function: To characterize the traffic offered by the multimedia source, in this section we calculate the autocorrelation function of the arrival process W n ( ) :
According to the definition of autocorrelation function, we have:
and, from the theorem of total probability, we get: Analogously, in the case of M component monomedia sources, the above correlation functions are the sum of a constant term and a linear combination of the 2 1 M − eigenvalues of Q other than one, to the power of m.
